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(54) DATA QUANTITY CONVERTING METHOD 

(57)Abstract: 

PURPOSE: To convert the number of data while reducing an arithmetic 
quantity by using a coefficient set corresponding to each position of a 
certain number of data at a sample point of input data. 
CONSTITUTION: A nonlinear compression part 12 performs the 
nonlinear compression of a variable number M of input data in blocks and 
a spectrum envelope extension part 14 repeatedly extends values at 
both ends of a spectrum envelope to the front and rear. The spectrum 
envelope whose ends are both extended to the front and rear is supplied 
to an FIR filter 15. This FIR filter 15 uses the coefficient set 
corresponding to a position nearby each position of a certain number of 
data among plural coefficient sets corresponding to mutually different 
phases at the sample point of the input data to find intermediate output 
data. The intermediate output data are supplied to a linear interpolation 
part 16 and linearly interpolated to obtain a certain number of data 
required for a final output so that the data are outputted from an output 
terminal 17. 
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2] © [ ] FWi mjn - (f 0 -1) /2=1- (f 
0 -1) /2, i max + (f 0 -1) /2= mMX + (f 
0 -l) /2CHLTH XI? h;i/X>^D-7 p ffi5B 

HHT, b [m] ©— &&$ttt>2><D\Z<&^tem\Z 
( f 0 - 1) 

[0 0 4 7] tdST, RiCRiBKfiWIJ, (09*. 

tf 8fSf<o) ^--a*— y->7 p ;k^©^Tn^©&Bic±iE 

dfcKWld&EtStt*— JtfflR <Wjtfif4 4fl) ©x- 

z.c>£.ots.— $t&n2>tztb\z\tt— a— y->7";p©Jfcgs 



Si^nSf-^OfitWifig (W*.Hfl&«fiD2j6) © 

^^^©^-^^w^m*; t lt±ib 

[0 0 4 8] T&fc>%. ±fBF I R7^fM 1 5*^© 

f i RitiAii mmmmmi etzw^tsti^. z\<Dm.m 

ttfflffil 6«. ±|EF I RX^;^ 1 5&e><D&t£< h 
t>2r>©F I RtH*&It**tlHIU &K&tttAA«ff 
So fllAfi. H6lC*V»TjftA 0 *DS0(l*tlBnf*«>*fc 
tt, ^©^A 0 £&tT2,&A_ b Aj #F I R^Jl^ 

3T*#£n3«if£W&X>3-^T©ffi:ft* 
©fflgfcSr 4 4 j&trntf . 4 4X2 (=8 8) ,6#±fB 

f i Ry^K? i 5Tiajsnntfi^. 

[0 0 4 9] £©&B&ffi;fo££#&7£&©2;&A_ 1 . 
A j ©b [m] &&tbZ>$im\Z-z>^Tm7 <Z>yu— 

-y*m^~zmmtz>. xr'^sitit a^<bij©a 

««ft*O s (■y->7 f U >^ U->4") TfiJofcw of i, 
ttl*fll©ft«ift*o)0 fg 1 ©USStftm, O 

s («A«8) fg©+l->7 p U>^fToT^-g>©-C» X 
^ h;UJ, A;*J©£iMi£ffr© 1 /O s ©-T >^-A*;i/ 
TfoTI/^, -?-©£:#>, O s TiiJ-pfeMo) 0f SrtH-r„ 
0~7tST*WAtf 1 0 2 4©^U KT^ST*.!:. 
£©co of «. 1024/MX l/O s Lt£Z>o gi/t. SfcL 

(ffi^ffi'J) ©^Jl&»«o) 0 T&f). 31©co 0 #10 
24/M' Lfe&o Z\Z\X, W It. mttm(D/\— 

[0 0 5 0] Xr->7S2T(1 AftffiijA-^EX^X© 
-f >T7W i St>*tH^jffli]A- ;: &xi'X©-f >-r>yi7X 
iiS«I»!ftr*. T.^-yyS3T«« ±IB«^c-tr-yhP 

[0 0 5 1] Xt77*S4T11 A^jfiijA-tx^X© 
-f >x-y^X i tWM-ty b P L\Z&K> &&tc^5 £ — ? 

Hf-^OfilA 0 (=w 0 Xii) Sr. i tPtCJtSX 




><©&«A, (= i X O s + P + 1 ) Hfim%.1tfr& 
#J;ttf. »WthE^f«^S2, S3 
T i tP^IOSifbStlTl>S©T i =0, P = 0tLX 

[0 0 5 2] XT7^S 5TI1 jfcifrfc^T*— ^©(£« 
A 0 (=co 0 Xii) ^m^tz i £Pi;:j:&x*-v>©& 
SAj (= i x O s + P + 1 ) b Cm) . -$~£zt> 
b CiXO s + P+1) t^-CO— (A_j) ©b 

C i xO s + P) t^:d<i*«>o £©b C i xO s + P + 
1] tb CixO s +P) t«±|S*J6fc^x-^®{i 
BA 0 (=co 0 xii) £SE*&trJ:"3fcHft« (A t <hA 
_!©fffl) T©b Cm] 

[0 0 5 3] Xx-yT'S 6T«, ^tC^fc^— 37© 

Xii£-f >^U^>h-T2)<, ^f-^S7T(t X*^ 
h-TS. £©£# i «0©££T&&. ?-&*>■&. i = 

o©!^ p*oa»& 

[0 0 5 4] Xry'/SStlt »tr-;/ h PjS*O s © 
fflt— ScbfcA»5***iJ^r*. PteO • • • 7£T© 
8iTSD. O s t>8 tLTVi-So HJLT. YES£flJ 

7S4KjttT. 
[0 0 5 5] y^S 9TI1 A^fiijA— ^^X© 

T'SIO \zMtS, 
[0 0 5 6] X^-y^S 1 0TH. ±12 i T^nJ^Sg:© 

[0 0 5 7] .KU:©XD— ft-hi^ #^S£WiO 
s (dZlT«O s =8) A*— y->yj >tf¥y 

b [m] £■€-©— P^micob Cm] t^tbXl^o ZL 
©=k 3 fcTftli. ffl#jft*fi*»IHT:R«>-5©K:&K& 

[0 0 5 8] $ZiZ. ±tS07{^Lfc7D— h© 

tu^tfflb Cm) £^CD— ^M©b Cm) £fig!lti 
Wa5l 6(C=fcDifi^-r«)ffiS^EI8cD7P-^^-h^ 

[0 0 5 9] Xr7^S2im W#8Wift»o> 

tt, m£<D7n— ^A^jffliJ©A— ^-^xaiSfg©^ > 
x-y^X i T-f >£MJ*>hSfta©-T?£© i SSOJflfl; 
T«>= Xf7^S2 3Tll i =0fcfc:oTH£>j5>5fr 
^*iJS'J-r«.o CdTYES^Jg'J-r^xtXx-y^S 2 4 



#31^6-51800 

[0 0 6 0] Xf77 J S2 4, Xf77 J S2 5T11 El 

w tb. ±IS£u 5 , TP!£1 5 tltl^. Cl©_blS 
u b te, inint (i + 1) Xa> 0 f£:&D. TfE 1 b i 
nint i X co 0 f i/^-So ^^T, inint fiinint (x) 

±IBTIS 1 b tt, — ®iMr©±IBu b t^S. L,fc*«o 
T, b w (J. ±Iu b <hTEEl b tomztzZ. 

[0 0 6 1] _LfBX^y 7*S 2 4 Ttt. TEE 1 b 
U Xf7 7"S 2 6(^31^. igaXxy^S 2 5TH 
~Flfil b <h-hKu b iSHSSW. 

[0 0 6 2] Xr7^S2 6tll ±i£L7c<k 5 fC±IE 
u b £inint (i + 1) X a> of ttag-f-g), Xfy^S 
2 7T(1 ±PSu b <tTPSl b tWiTSi^b, 
S. ^"l/T. ~©b w ©W£X*^>LT\ ffiRfttlRHB 
c Cii) £**-2>o 

[0 0 6 3] Xr77"S2 8Tlt 0 6 K^-T^tf) J: 5 
iTSc Cii) <hTEIl b ii<Dm ifaZ0\zmfe?2>o 

•tt£t>*,* i dx =o©&e (TKi b t-ife) fr£>x* 

[0 0 6 4] Xf7^S2 9Tli ±j£bfc«t 
l b d>6X+^> j Xt7^S3 0TH 

X=^> j ^^J^tT £c Cii) ®filt- ScLfc 

-fS 3 1 Kit*. NOSWffJ-r-StX'ry 3 2 Kit 

[0 0 6 5] XfyT'S 3 1TI1 teSW^tcMSTS 
**tt«*S#*bfcc Cii) ^^T> 0<Jx. 

tf, i dx ^*0©i:^«. c Cii) =b Ci) tt£<0. i 
dx j&«b w ©t*tt, c Cii] =b Ci + 1) tfcZo 

[0 0 6 6] XT77"S3 2T'li i dx ^-f>^U^> 
hT^>. ^LT, Xf77'S3 3Tll iti^A-^En^ 
X©-r >x^^Xii^tBX7A— ^-^XW^M' J;0^: 
*<J4ofc*»5*»**iJ9Jr«. 3. iLT\ YES^JgiJT 
5i, ^©7D-»7tSD, NO^JS'JT^iXx 
•y7S 3 4KittJ. 

[0 0 6 7] Xf77 J S3 4Tlt X+^>j©i^D)I 
U*Sfi»S. Xr7^S3 5Tfl X+t>j«u 
b STi«3*bfc*»5^**!|giJ-r*. Z\ZX% YES^*IJ 
giJ-TSiiXT-^^S 3 6tCii^, NO^JSiJ-T^xhXT- 
7 7S3 0KM&. 

[0 0 6 8] 7f7 7S 3 6TI1 A^jfll©A— ^e-^ 
XiH>^U^>htl>. Xf7^S37T(i i^* 
A77A-^-^XM<J:O s t<Dffi£iQ*>±Z<ti.-?rzfr 
536»*«S'J-r«. ililT", YES^#iiSiJ-r«>tC:©7a 
-HJfcTifc***. NOSrWJTStX^yyS 2 3 

[0 0 6 9] £k±.V)7n— ^-v— hJ:0. *HSS^J«. 
±tem 7 ^ + — ^©MlT^fcb Cm) Sril; 



# 
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gagman 6\z£r>m.&mm?2>tzi-rv, tomtuHMtt 
[0070] d ©«* o \zm i <Dmm&m, &xftjA<z>& 

[0 0 7 1] dOJc-pfCLT. -^•y->7 p ;^©5 ; -i$' 

-r >-r y ? x -2> «t -5 ic-rfttfj;^. 

[0 0 7 2] ±j£L/fcfgl©|l|i&0iJ«, MBE^3-y 

i a ftfc««7*-* *-%.mmzm&T ^mx-$> tz 

**, UTF. ?H2©§i8£0lJ<hLT, -tBRKSnfcf- 

* €rx-^ rt«KU6 E&fflROx-^ 3x-* 

a:r a»*3Hb a nfc*j!i©-sg«a: t £ ftfc&j£x- 

So 

[0 0 7 3] H9ttSI2 0*ifiWO«a5»J«*wbTt» 
*. ±i2!g 1 ©^SSWciiHT, -^{B^ci$tlfcA^ 

2K#i&sft. ci©7*-^ffl*3E«*#ffl2 2THse« 
St©T-^t$nx(iiM^2 6*^tti*$ns. z.<d 

&3SgB2 3, ttttftWBSIF I R7-f )\>5> 2 4 R^fi^ffi 

[0 0 7 4] AASnfcyay^Sfc-ltflRCAAf 
X^ hJPX>^D— ^l£3Bgg2 r- 

mzlig&ZntzX^P h;PX>^D-7 p «. FIR7-f 
)V5> 2 4»C#y&£ft&o IfflFIR7-fM2 4(JX'< 

* h;i/x>^p— ^5sgan-5' ttcio^-^fsic 

n/tx-^ ©•y->7 F ;i/^tc*t i^ft-eftgfts 

«»<0ffiffifc»lSb)ttt»O«8fciry h©F*J©-£fBi!c 
T, CO*W»ttttJ*5 i -^ttiiD»»IWa52 5K#^£ 

ns, noiiU6«iww2 5tt±aBtfiKiWj&:a*x-^* 

BBttlRIU HlMf 2 6fr<=>ra3l#£ft. x-^ft^ 
[0 0 7 5] £©£2<&2&KS«tt. j65**jSO***«6 

ft£» 

[0 0 7 6] CUT, Sgl©3dfiW£<fc£ fill!© HIS 



it, ^©f@g:€:4 4f@£Tftfcf> ^©2^© 

8 SfStDx-rSMCStU 8|HlO*JI**J!S^n4Ci:K:Jft 
0. 1 0 2 4@©*Jf£&.5. CLfttt, ±i£bfci«afl: 
^m*m F FT, IF F T03|IJ¥Oiaft©^fh 3 1 
4 8 800 1/4 5^)5:1.. Sg 2 ©*JS«BJ(C<fc-5 

■?-02fgOl 2 0{@©x-*SC*tU 8lal0S^Bf 

^snsiitfctts. unit ±jELfcj«aifl;¥ffiSffl 

WcFFT, I FFT©*g:©|Ell&©-&ir3 1 4 8 80 
©1/30 <fc££.g>„ 

[0077] mz. Ai&^rz&oUT-zmtmsmw 

#3— y) © — 10MB E (Multiband Excitation: V 
;w?>KSig) #3— ^©AttWco^T, 

D.W. Griffin and J.S. Lim, "MultibandExci tatio 
n Vocoder," IEEE Trans. Acoustics, Speech, and Signal 
Processing, vol. 36, No.8, pp. 1223-1235, Aug. 1988 
{cHB^$ftT^<3t>©T&9, f*0PARCOR (PA 
Rtial auto-CORrelation: <SSBfflW) #3— 
tt. ^©^^HkO^tC^T^ErBTiite^E^i:* 
zfuy^h^^-yv— J±mzWK)&?L-c^1z<D\zM 

U MBE#3-j^TH. I^B#giJ (ISfD^D-y ^a&^>^ 
tt7U-Art) ©^ifiJScWHHttJC^* (Voiced) KM 
tMPg (Unvoiced) Efflt^ftTStt^iKST^E 

[0 0 7 8] 110(1 _LEMBE#n-^K:*5SlJ!£ 
ifffl LfeHiSW©^:#:©«tBS»^^^-r sr ?0T* 
So £©111 1 0 fC*5t>T, A^SSH 1 1 0 1 KLtt^fB-fJ 

*««*&Sft*«k3f::ftoT*D, £©A*^fi^«> 
HPF (A-f;W7-fM) l?©^;^ 1 0 2tCi£<=> 
nt, l*f$5DC CDSCSK) *7-fey h»0»5S^»*« 
fMPE (t»J*.fcf 2 0 0~3 4 0 OttziZf&M) ©fc#>©4>& 
< <hfe{S«fig^ (2 0 OHztTF) ©^^ff^tlSo C 

©7^;i/^ i o 2«M/T»6nfcflt(4. try^tta 
»i o 3 &^ss*Ht«La» i o 4(c^-n^-*tiiiie.n*o 

>7 P ;^N «WAfiN=2 5 6) W4T^D-7^^-#J$ 
ft (^SVitt^^tCi-SWOmL^ffftft) . ^©^ 

d y i7fy<D^mmz-z>^x(D\f y^mntfm t>nz>. 
z\<Dj:5ts.mvmLzfa^i7 (2 5 6+i->7 f ;w 

xtfil l ©A(c^TJ:5lcLit>7 F ;P (0Ha_«L=l 
6 0) ©7l^-Ar^RSTI^Ffl«i^^»»S-&T*D, 

9 6+)">7 F ;W tftoTV»4. sfc, ttwftaavio 
4T». 1 7'o-yi'N-9->7 F ;HC*ILXR)TS©^MgC, 
^J^.«A5>^5:75Ht, u©»^D>j/i'*17l' 

[0079] ^©J:5tt3»A>tt«ia!*»s:Ta-rt. 



• 
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x w (k,q) = x (q) w(kL-q) 



• • • (7) 

q) a<#£>ft-£>£££ScL-rv>5„ fcf y ^SffigB 1 0 3 



[0 0 8 0] Lt&Z>o £© (7) iSfCfel^T. kti^P 
y^S^S:, q«^— ^©BfFfiH^'yy-X (+»->7 p ;U 
#*f) £SU MJImI©A;W?©q#g©^-*x 
(q) K*NxTSIk:7ny*©jR (r7^>Kr7) Mifcw(k 

L-q) (C«t 9 £ n-5 £ £ \Z «fc 0 5 s - ^ x w (k, 

w r (r) = 1 0^ r<N 

= 0 r<0, N^r 

[0082] sfc. m^mmmi o 4 -com 1 1 ©b {c^tj;3&as >^3S©«^o«w»w h (r) «, 

w h (r) = 0.54 - 0.46 cos(2 7rr/(N-l)) 

0^r<N • • • (9) 



r (r) tt. 
[0 0 8 1] 



(8) 



= 0 

[0 0 8 3] T&<5„ ^©.fc^fcjgWf&w,. (r) 
ttw h (r) £ffl^£<t£©±fH (7) 3S©jgH8ifcw(r) 

(=w(kL-q)) ©5*KIHtt. 
0gkL-q<N 

kL-N<q^kL 

[0 0 8 4] fi£oT«Atf±ia^»Jso«^k:j6aw»w 

r (kL-q)= 1 <h&-5©«. 0 1 2 tC^-TJ;3tc:. kL- 
N<q^kL©itWj;5. ±12 (7) ~ (9) 

ft$N (=2 5 6) *?>~?)V<D%&A, L (=16 
0) V>7)V^mm\sT®< CiSSLTHS. « 

t\ ±12 (8) sc. o) sc©a-sw»T«joffi3fnfc 

(0^r<N) ©5*U">:/;i*t|£, *n-?ftx 
wr (k,r) . x wh (k,r) tm?Zit\Z-?2>o 

[0 0 8 5] mmmmffl i o 4 t«, m 1 3 k^-t <t 

±13 (9) SCOAS^&aWt&ftfcl^Oy 
i7 2 5 6-9->7 p ;UCDHt>^;^Jx wh (k, r) iZKLT 1 7 
9 2D->7 , i^«)0f-5'^«SnT <V*bl0>*Ote 
#>3ttT) 2 0 4 8D->y;Ui$tl> d<D2 0 4 8-9-> 
^©BtlSMtt^-^JKttbT. iS^BIfKl 0 5KJ: 
Dfll;S.«FFT (S17-UI» «<Z>ift£&Sffi9 

[0 0 8 6] tfy^ftilffigBl 0 3T(t ±f2x wr (k,r) 
£#©:7*n y ^ rtT©-fe >9 1> U >y ^l^MCO^f 

so ©M^©e— ^u^;M?*tftitib. ens©*-*:/ 
:/ay£©e— £U^;^©2feWfc#v»£#i;:. :7*oy 
y-|*iT^ u y ^u^;n&aHffl9K**t»tt»ttWK:3Cft 

S(j) =H(j) | E(j) I 

tz(o s = f s /2i;M)SL, *>yu>y««aafcf s = 

2 7C to o WJAtf 8 kHz©t^tC«4 kHz(C*tl$;T?>o 



r<0, N^r 

T*o6e»ti^) *»6«*©if— ^s*»T*€f. cine. 

©«^C0tf-^©rt©«^fcf-^* s m^©eifflK±©<i: 

<h£K«, 8fiE7l/-A£WW>7U-A. «*.««&&© 
7 U-AT#«> Sttfc t?y ^fc#LTJ3fj£©M«**fc 
"Ttry^lfiHrt. m«fij:7l/-A©fc?y^2:4 1 >i><*:b 
T± 2 0 %©^BF*HC&-g>fcf— d©tf— ^{4 

TH*. £©tfy^iftttig&l 0 3T(it- 

.tsjttfew^^/jtfy^ 1 ©-^- ^fffcn, ttm^nfc 
Ey^-^tt*** (7r-r» tf-y^-y— ^api o 

6fCji£>nT. ^□-XH;P-7 f (rJ;?)j^^©lf y?=- 
it-^ (tf->f©7 7'f>D-f) 

[0 0 8 7] ffiffift (7 7-f» tfy^-9— ^SPl 0 6 
tCte. fcfy^-JliltHffil 0 3-Ctttt}$tlfcSI& <A>7- S J 
+ — ) {«©ffl (77) fy^-^t, «3^&gBl 0 
5 (C J; 0 #J tf F F T £ tlfc^fe^:W±© ^ t tfi& 
*S3ttTH5. ZWiffl&Wdy^— 0 6TH 
±i2»ey-3 L x-^ffi£4 I <i>t;:. 0. 2~0. 5*3T*Tf± 
SD">7"JPfofi^T, «3lJa:/Mfc^^* (7P-f^ 
®7r-f >tfyf : -5 :: — ^©ffi^iil^tfo d©<h 
f07r^>t-fo¥feibt, ^t>*$>Z>-&i&\z£2> 
ftVi (Analysis by Synthesis)ffi*ffl W -&J5g$tlfeA° 

[0 0 8 8] ^©tfy^^T-f >1r-— ^tCOViTittW 
TSo 5fr> ±EMBE#3— ^fciStvCtt, ±|HF F 
T«Sfc«fc01»3S!«»Snft:«jft»«±OX^^ 
^tLTOS(j) * 

0< j < J • • • (10) 

±12 (10) S4>{r*5^T, M&mil±<DX<9 
^S(j) tmi 4<DMZmT&5t£.WLW<Diz%. H(j) 
it, mi 4CDB{ZmT£v?<Z7Z<Z>X'<.t' bfr'T—f'S 
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(j) (D^Ki7 h)V^mW (X>^D— -f) E 

0) si A<j>Q,\zj^^otmv^)v-Qmmtsm 
(iwf-fv3» ©x^ h)v^Lx^ 

So Tfcfc>*>, FFTX^h^S(j) 
X>^D-^H(j) agI^©/t7-X^?hiHE 

(j) i toimtLT^Mtzn&o 
[0 0 8 9] ±mm^m^n'7—^^ f;u i eo) 

vm&m. ^ilt. 

f) ©^icfflis-rsx^ h;Mgjg£/i&i&«i-L©£- 

A> D5B-r«fc o \z.mpf S Z. K) 

So C(Z)1A*> K&flDttJBtt. 0a*.tt±8EB 1 3 tc^f 

«fc"5&2 5 6-tf->:7>©A5>^;SII&Kl 7 9 2"tJ"> 

£.- = £ { I SO) I " I A. I I 

j=a m 

= 2E { I S(j) I - I 

9 I Am I j=a m 



^©Or-^^Jn (0sS<&) Lfc»»*«fM«ifi 

«*»-3-f w«;pxife»*±Etr ^tcjsu-cwotH-r 

[0 0 9 0] ±fBfc^^a&DT#fiJ<*n;fc£-A* 
>K«SK:. ±IHH(j) £ft3?$-frSJ;5ft (&A>F& 
CDi7-SWMkt5«t5ft) ffl (-lOfifi) I A m 

I £3<a6So #Jx.«lilmA*>F (IgmiiSIiaiS© 

»«) ©TPS. ±KO^i*-tn^tia B . b m fTSi 
.I©^mA*>F©x^— £„, (i, 

[0 0 9 1] 

[&6] 



E(j) 1} ••• (11) 

[0 0 9 2] 
[»7] 

A n I I E(j) 1} I E(j) I 



/. I A. I = 2 £ I S(j) I I E(j) I /£ I E(j) I 2 (12) 

J~&ra J ~2Lm 



[0 0 9 3] £fcD. £© (12) j£© I A m I cot*, 
X^-£ m €rft/MfrSo d CO =k ofcMffi I Aj, | 
/\*>K#»I*J0, %<o$\tz&Wtik I A m I «JBHT±1B 

(11) aTS*Stt&fi-n>K#©i7-£ ID 

So *ic, dcOct^^A^Kftcox^— £ m <D±ny 

F©x^— SgfiHiE £ m VKo^cog^/McS/i^tf 
•y^lCO^T**. !7-iWi2£, **a/ht*<5«t 
5fctf-y^£*a6S„ 

[0094] -r?4t>-6, ±l2e-y^fflffiSPl 0 3T« 
&*lfc9:7fcf3^*«t«'fri:LT, #Jx.tf 0.25 

gfcS£^©#tf^tC#LT^n^n±I2X5>-ijg 
SHutS e m £jfc©S. tyf^SSt/O 
F«*»ft*t), ±12 (13) SckO, Ji3j£ifcffll±^-*© 
A"7-X^ h;U I S (j) I tm&tmxH? b)V I E 
(j) I <h£ffl^T±gB (11) S©l7-£ m * 
©£A>F©iitfnffiZ £ m d© 
X5>-gg*nfii2 £ m SS-fcfy^ftifc*®, «/Jn£&SX 



«i 0 6T«jao7r-r> o.25 #ar*) tr-> 
^*joe.n, jKoMihTy^Ki^iS-rsigs i A m i 

[0 0 9 5] Kitf-y^OO^ T-f >ii— ^COltt^JCfeVi 
Ttt. UlW*tt«Mfc-rSfc«>K:. £A> I****** (Vo 
iced) 0Di^$g£btl>5^ ±j$b^tJ;5 (CMB E 
#a-^tci5^Ttt. ra^JcOM&ScWi^SS^ (Un 
voiced) ffi«7^#ffiTS£<^5^x;i'£^fflLT^S;i 

[0 0 9 6] i^iSiffiffie-y^-y— ^SBl 0 6A^©1 

aey^Rt«8fi i A m i ©x-^tt, fitt/nm^ 
mm i o 7 icit^n. ±ga#A*> K*c*r**ff/*s* 

^©ffiiJ/WtotlS. d©WSU©fca6tC, NSR (y-f 
Xto->ytJHt) ftfUffl-T*. -r&toS. !SmA>F 
fflNSRfl 

[0 0 9 7] 

[f&8] 




#11^6-51800 



NSR = 



Z { I S(j) I - I Am I I E(j) I } 

j=a m 



S I S(j) 
j=a m 



[0 0 9 8] £«it\ £©NSRffi>&*?9T5E©BBffi (#Jx. 
tfO. 3) <tl9*0tf (I7-^#V>) t#tC«, •€• 
©A*>KT© I A B I I E(j) I C±S ISO) I ©jfi 
iK*t^</«C(ri (-kMgft^ I E(j) I tm&tlsT* 
m^-C&Z,) tspJBfT*. Stt/t>F*UV (Unvoice 

(voiced, mp^) tmm-rzo 

[0 0 9 9] jgfflfffflifBl 0 8CH 



(13) 



I Am I in — 




s&i o 6*f.®7H yvy^twmznrzmm i A m 
i t©^-*, jktf±.ittp^/mp^m\w> i o 7 

*5fflV/UV «rJ*ff/*B»*> WSJ^-^jWWI&S 

nxi»5. ci(Digii@si¥ffi^i o 8t«. mp^/mp 

**U»J»1 0 7 fliS^T^US* (UV) t^JSUSnfcA* 

HK-PlriTOfiB I A m I uytt. 

[0 10 0] 
[ft9] 



S(j) I V (b«-a«+ 1) 



(14) 



[0 10 1] JLO&HffBMEffil 0 8*<d©^-;57«> 

x-*ft&& (-m<DV>7v >ifu-b%m) «i o 
9(ritsn^>„ ^©x-^RsKiftas i o 9«> ±ree>y 

3 4-0 0 kHz£T£T3£, ^C9^UWttA*± 

A m I (UVA>KOfi« I A m luv^tf) x-^O 
«m MX + 1 fo8~6 3 i^btS^ iC^^o Z.<Dtz 
fe-x-^ft^&gl* 1 0 9 Ttt. ^© oJ^f@ftm MX + 1 © 
fiifllx-**— J£«ft («itf4 4» ©x-^tc^ 

[0 10 2] c;iT?*»l©*«g«t*V>Ttt. ±120 
1 ~H 8 t^fdltt^ Lfctt -5 'C, HftftftUOW&fftt 

05*-*£MSLT5 i -*<Hft£t'£*U ffWMBSF 

W*«rcifc«k»5— Jtffl* (fl^.li4 4» ©^-^ 

[0 10 3] £©5*— ^ft^SlSKl 0 9*»6©f-i' 

(iga-^fflftoigits^-^) af^Mi^pfcwi i 
o(cite>nx, 3f^<Hft©x— ^^td^tfe^nx^^ 
hfrtan, it> N^HfikA'isns. ^ Hi/ft? 

teSBl 1 0i»6OiffcflJAr-i'f4. CRC&W— h 

i/2*a*«F^#uirtsi 1 1 fctt*e$nt*K7U'- 



Ot?ft/j|jSf (V/UV) *lJg"J^-^t>±IBCRC 

&u-M/2fta*«F^#jin»i 1 1 izm&znz. 

[0 10 4] Z\Z\~C, ±g2CRC&U-h 1/2*^ 

®mffla&i i ltt, ite^r-f >t?y^-^ v/ 

73 -f >T7^xroiS*5»(t5 z. t.-^nmi\zS.^ 
[0 10 5] ^ntt. *#HiSA*«1#H¥4 - 9 1 4 2 
M^tc^ S^tc (S<M) h;KC^7C<g 

[0 10 6] ftPJl:. ufflfn-^fllOW tf^F^& 
CRCtfcttJWu E*T©±5&JK3T*5. H15H, fcf 

^tf*^&cRc*ttio®a«r»wrsfc«>©«iiByD 
ft^/t7/-^ffl5*., mt±mzmmmft 

XI) 8 0 t*-y ht^na^©gP^ (^7X2) 4 0 b* 
yht lzWtZ>. 9 7X1 © 5 CiMft 5 0 bfy 
McoliTCRCft^^o^^ l 2 2KJ;9CRC£fh 
IU 7tf7hOi«*#li. 1©8 0 tfy h<h 

cRc©7t'7h t«a*«F^fl;sgo«[j»Mi* o tcM-r 

tz#><DJ— iUfy h 5 tfy h©^H-9 2 t*>y h£JB&* 
ft-SftegBl 2 3»::A2jU 1 8 4 fcfy N©fii73£t#£. 
fg&^f^bSnfc 18 4 fcf-y hi^X 2 k*-y h©4 
0 tf-y h©fh2 2 4 fy HCOf?, 2Xn 7 h-^^- 
U— y§gl 2 4(CJ:tK -f — U— y*tft>. ^©tt) 



(13) 



1*58^6-51800 



tttLX2 2 4 tfy h££jMT&o 

[0 10 7] Y"1 >&— l J—Zf%g 12 41' 

ffiS-T^CD^EIl 0©7U-AO^-'J-ygBl 1 2 

[0108] /«c*3, ^ne©&r-?(i ±fBN+r>y 

(#J*J;f 2 5 61f>7 P ;W ©yD>y//|*|CD^— fiZM 

* ttP#raw± *±e l it > :/;p© ? u- a £ £ l 

v/uv«gijT-^, *jWBKS*i*;: 
[0109] ^tc, easft-rs&nfcJbKiti*^-^ 

•&„ £©01 sic&^t. atj^i 3 itctt, emz 
nfcffcCRc&i/-M/2 «&*iJ^a»ttina nfc 
ai^f-^w^n*. a*«hp i 3 i*^6 ©m^jx 

71/-Ar-f>^U-^13 2!;M3n, x 

[0 110] ^LT. V^^^Sgpi 3 4*«. 71/- A 
7*4 U—Zfl 3 2t5>£©t ; -:57£-7X^4!!!SU 

*?HkSB7*-^*is*^^ h;i/»^ta5i 3 5ic#t^-r 

[ 0 111] C©j£»-?<fcg&l 3 5 *>Pg»Btjgfl;£ftT 

1 3 5^e»©tt}*T f -3'«, x-i'SkiSSXiftaR 1 3 6 1C 

±5SLfcH9 0BlMi:ra«3a: GS») &#iftfft>tl. 
»&n&fi«5*-*)WW&riE»l 3 7KZ*&W& 

V m (n) =A m (n) cos(0 m 
i*Tc:<i:^T#S. £A*>K©|*|©V (WJ*&> 
9J3n&£T©^>K©WP*&flllJ|t (SV m (n) ) L 
T*»«fcW*#V (n) $Mt5. 
[0 114] Z\<D (15) j£4>©A m (n) tt, _kfE^f&:7 

©igiHT&S. &*>fgWCtt, 7l/-A#{4TMff^n 

A m (n) = (L-n)A 0in /L + 
©iUc=fc9A m (n) JjHtftfli^, 

0 ra (0) =mojQ| n + n 2 m (o> 

CiD^SutASTfl.. Zl© (17) SfT?, * 0m tt 
-hi2€r/&:7l/-ACD5fcS (n = 0) T©fgmii5f|jl£©& 

3g (n = 0) -C©a£#ara»*. w L ,«M-&fi£7'l/-A 
©«Ei« (n = L : *CD^7U-A5fe«l) T©**AH 
»*«r-t-n-6n*UTVi*. JbfB (17) S4>©Aa>«, 



fi£*l 3 SKSI&ttS. 1s.1t, ifBvx^aagg&i 3 4 

-rs. i©eyf«^b»i 3 9T&^snfcfcry^ 

1 3 6, 1 3 7 

i 3 8icjt^n^„ s&. ±ibvx^ 

MffigBl3 4tt. V/UVfiJSUx-^^^^^1 
3 7 XtffcW&JfcW 13 8 tC&j|£T£. 
[0 112] 1 3 7T«#J*.«£&(cosin 

;^t7^ u >^LTB#raw±©«s^#&jg$-& 

mW^l 4 0TiP#-&J6feLT. tB**?l 4 1 iOID 

m-r.fc'SicLT^*. £©*§£% iaasfix-^. try 

^x-^SO'V/UVWgiJx-iS'^. -ktBft«©17 
U-A (L+l->7 F ;i/> #J*Jil 6 01f>7 1 ;W fifcfcStr 
^nt^x^nSdS, 7 APfl©»gEtt^iSs6-5 (P3 

m& l 71/- A*©m.«*£HS*C43t*s#5 s — 
it, ^©71/— AO^'LMaSiTWfifl (-&BgB#©i7 

^iim<r> 1 7 v— a (^jx.tf±ta^W7 u— a©^'^ 

e 1 ^O»tlf7k-A04 1 i>ST) IC&^T, ^tJ->y 

+»->7 f ;k^-c i ©#x— £ ft £©+>-> 

So 

[0 113] HIT. &&&&&& 1 3 7 lC*5tt^^fig^ 

m/\*>K aemnntttiDW^) K:*»*wnHi*ii±o±ia 
i^7i/-A (L-y->7 p ;k ^tfi6 0^>7';w 

V m (n) frSi:#. £©-&^71/-AF*g 
®W>T7.j'X (-y->7 P ;l/S-^) n€rfflV^T. 
(n)) 0^n<L • • • (15) 

©mmiSP^©ffi^lt^«F B ^Ttl«J: 
"Tttto-fe, ±fB-&fiK7' U-A©5feSg (n = 0) TO^m 
AHffi<ofiffitl$Ao a . M-grfi£7U-A©i^ffl (n = 
L : #©-&j$:7l/-A©$te^) 1?©^mi«pjfe©tgi|gffl 

nA Lm /L • ■•• (16) 

[0 115] 'A\Z. ±IB (15) tt<D&tte m (n) tt. 
L1 -o>oi) /2L + (J. 0 ,+ Awn 

• • • (17) 

n = Lfc*JtSitffi<i> LB A»e 1 (L) JC<?L<!ft*J:5JS: 
«/h©Ao)€:^T-5)o 

[0116] £tf. ttaojsm/'«>Ffc*v»T. ^n** 

tm = 0, n = LOt*OV/UV*JgiJ«*K:jS:i;fc± 
BB&ffiAg, (n) . fflcffi©,, (n) 0*«6**Bi^-r-6. ^ 
m;OH^, n = 0. n = LO^fnfeV (sHPH) £ 



Ztl&m&lz. Ss"HA m (n) it. ±i£Lfc (16) iSKJ: 
0. e»3*lfc»IBffiAg B . A Lm *DS[*tfi|BUTfi«A 
m (n) *ffffi-rn««fc^. tt«0 B (n) tt, n = OT0 
m (0) =*Om 7: '"= ,n = LT0 m (L) ^5 id 

[0 117] n = O0i:tV T\ n = 

LCitUV JgflBAj, (n) 

tt, A m (0) ©eSJB««lA 0B *^A B (L) tOtf^ 
•tSKaaMtWr*. n = LT®eSSfi*MlA LB tt*SJ» 

(0) =< f>Lm— m (w 01 

[0 119] ±s2n = 0, n = L®^f^X i t)V (W^ 

0 m (L) =mco 01 L + L 2 



(14) #Bfi¥6-51800 

ftfflS,,, (n) «. 6> m (0) =«j> fl| tU *04w = 

[0 118] £<&»C, n=O0ifUV (ftptf) T\ 
n = L©t#V (W^«) i^nsH^Kte, &46A, 
(n) n=0T©JSit@A m (0) £0£:U n = LT£ 

sianfcis««A L> t!ft«j:5Cia*in«iHrrs. &*B0 

„ (n) C'OHTtt, n = OT©{4tS0 m (0) tl/T, 7 

+ co L1 ) L/2 • • • (18) 

&»«T*^ffi»Ct3V»T»lWr*. ±15 (17) 5tT, n 

m (o) L i ~ (0 o0 /2 L + (J>g B + A a> L 



=m (coqi + coj,) L/2 + <*>n m + Aa>L 



>L1 



Aw= (mod27r ((#y,— <f> 

<h&-5. £© (19) StTiod2 tt (x) ttt. x©±ffi£- 
7r~+7t©p t g©fflTig-rH^T&^>„ 0<J;Ui> x=1.3 
7r©<t^mod2 7r (x) =-0.7tc, x = 2 . 37t©<h#mod2 
7r(x) =0.37r, x = - 1 .37tcoi:^mod27r (x) =0.7 

[0 12 0] ££T\ glTOAH, ^Pm^<D7.^ 
h;KO— «flJS*LT*t), A*>F#*I (A— 
>A) m*«8, 9, 10 0#A>M5UV £ 
ft!l©A>FttV (*)*»#) t$nx^^„ ;i©v 

WTJ**) ©A*> K©i$fW«lfi^7&t±i5Wi*«-&JdcgB 1 
3 7tcJ;9£/£$*U UV (£U&#) ©A>K©R#RMfi 

[0 12 1] tTF. j|^f^)S|!l 3 8 CiJttSiS^* 

(Witf2 5 6f>^) Tj§S&:M& 
>X&) KiDSgKj&HtSU STFTMiSl4 3l;ct 
DSTFT (y 3 -h^-A7-iJl») ^a^STf 
utlCiO, m 7©B(C^-TJ:5;&* , 7'f h/'f X© 

ag&i 4 3^?,©a°«7-x^^ h;i/*A> vmmmw. 

144(CiMD, Hll 7©CJC^Tckp{', ±tsuv m 
<h£nfcA*>F (0Ux.«m=8> 9, 10) \Z~D 
V»T±BHB I A B l uv ^»ffb. ftS©V (*^#) £ 
$nfcA*> KCHS* 0 l:T5. Zl©A> F£H£Q ! *Iffi 
1 4 4fctt±«EWB'5 i -*, fcfy^x— V/UVfiJ 
SiJx-***fJ8&;£ftTV>*. A> F&|g£L9ffil 4 4A» 
<b©ffi?jte> I STFTjaagKl 4 5tCjM€.n. 
7C©*7-f hy-fX©ffiffi*fflV>TiS»STFTfflaSJfi 
T Z. t. \Z «fc 0 P#P B lffl±©«-5f -5. I S TFT® 

1 4 5^£©tB?3«, xf-A— ^ XiD^gB 1 4 6 



0m ; 



Om" 



) - mL(a) 01 +co I !)/2)/L 



(19) 



&m7iT"gZ>J: 5 \Z) M^tttt^: L6^5*-A-77 

XSDffgB 1 4 6 S©aj*«^#-hi2 
iD^gPl 4 0lCit^n-5. 
[0 12 2] ^©.kotC, &£7&gBl3 7, 1 3 8tC*3 

SB©&«-5§«. Jd3?8&1 4 0{c c k93&l§ftH5£©iS-&Jt 
TJDILT. BA*f 1 4 1 J:9B4SnfcfW* 

[0 12 3] Z.ZX\ ±j&Lfz : r^—ym<DX?¥&^ 
&CRCft(iilt £TF©«fc3fcII3T*-5. 01811 

So 9cf. Gm.2nT&fz2 2 4 t*>> h^27D 7 

-f >^-u-xggi 5 i**s«u ^-r>^'j-XT 

S, I©2XD 7 hx-f >^-'J-Xggl 5 i©m?3* 
9 7^ 2 tX>3- F$nX^5^77 1 tf7 htC7> 

w-, a«*»a*«^b{si 5 2tcA7jL. «^lt, 

8 0 t*y K©^7X ltt#«S**SfS7 t7 h^f#-S„ 

sof'yhffli/^it^w^i^-yt 

Wt^CRC*CRCfHfWl 5 3»C«t0tH|CU. SflC 
RCtJttSiU, -tOlSfllS^ft^S 1 5 4 (CttiTjT 

[0 12 4] «c*. ±BB1 0©^7>*f{giJ (X>n- 
F#J) cd«J56-^H 1 6 ©#^Bfe#J (rn-FISO ©« 
mz-D^Xit. «-{B£A- F«?i7Wi:EtLT^* 
ivb«)4DSP (x-f v^^ffi^Xa-fevit) 




[0 12 5] fc45. *«Wtt±E^«S«0*KIB«an 
[0 12 6] 

£##>S©T, ^^©^ttCTSIRraiiWlfciftJIC 
[0 12 7] gjfc, teoa^JCfftSx-^RSBlfcEFffiK 
-A*— +h>yj >?<Dfztt><DF I R7-fMT. t'— ^ 

©•9- >y;u^tc*f LT-E-nfnsasascfits 
[0128] rnimmz&^-zw&rfimz. 

IBS*— A— it>^U>^Ofc«>©F I R7 4 

rtgfcjfc CfcMR©^-* ©#fl*fc»j^*«Sfc-lr y 
^— ^F*3^tj*:i;feflgc©x— ^©***fe*©1?, £> 

[0129] &tz. m(Dmn\z%%7-2mtwaim\z 
(ss*— a*— y->yu>^©fc«e>©F i r7-<mt, 

7-9<DV>7)V&\ZttVT*tl^ti&tt*W&<Dtim 

mmvffimtzmn 

[mi] ^ssw^ffs^-^scsci&^j*©* i<o^jfi« 

[02] 5*-^*«fli©— «SrK^-r*/t«)©lft»igT 

[03] 7^7 bJlsxy^u-zftD&m&mwtZtzsb 
©&P0T-&-5., 

[04] F I R7*)\s?<D7^)l,?1&®;&mW-?Z>tzlt> 




5) ttN¥6-51800 
©0T$>3. 

[05] m4\z7n2titz7 ■< )v?&®.&m^nfoiztiij] 

^***SW*IHWr*fc«)<3!)BIT»*. 

[0 6 ] SrtMillBlTfi63 tt©$&£&Zft£il*ffiffl«ft91 
?Z>fztf£>(DmT°&Z> a 

[0 7] iK»lilHITffi3«CD*»^*a»WrS&ai)<07 

[08] W.&&m&Wffl-rz>tttb<D7U-^-hT& 
■5. 

[0 9] »2©^«*Kt"PrrSfc«>©E|-Z?*.&. 

[01 o] ^MKWsx-^saift^ffidqBfflsn-s 

£«©JMW!li: LT©*^«^©£j£#««F*fcS«© 

[011] J8#ttffl3*BliJIJ-rSfc«>©HT*<&. 
[012] JKa>ttffla£«H*£©H«£ttg3T*fc«> 
©0T35-5O 

[013] B3^& (FFT) *aS*ttfci:LT©KSrlHltt 

[01 4] m&%Lm±cDx^9 h)V?—jr* x^wi/ 

[015] CRC&«ii*«F^*lttWr*fc«&OH-r» 

[01 6] ^fswKias^-i'Si^a^ffijWBffflsn* 

[017] l^^£^i&T£^©«^^£tftBJir 
[018] CRC&«i*«^S»lWr*fc«>OH7?* 

So 

[f?#©gfc91] 



12 ?Nft?gffli8is 

14 7,^7 \~)vx.y^u— zfmmffi 

15 mmm&F i r7^m 

16 mmnmrn 

10 3 tf y^atBgp 

104 mfrifmwffi 

10 5 (FFT) & 

106 (77-f » tfy^-y— ^ 

10 7 ^W/fc** (V/UV) 

10 8 ig*gWS¥«$ 

10 9 ^-^gSt^ifc (f-^lz-hawt- 

h) m 

110 ^ MkS^fcgB 

111 CRC&ij^^^bg|5 

112 7U—A^>7-U-7'm 



• 



(16) 



#IH¥6-51800 



11 

L 



12 



[Ell] 



13 



94 



15 



16 



f 




r 

X >><D-7 




1 

FIR 


















[02] 



[04] 



B 




[05] 



X V7 HL 




FIR 















26 




«Ws«h 13 57 1 3 57 pr2 

p=2r 
Q -few** 



P20 




[011] 















N 


L , 






(-256) 


(-160) 






1 * 1 


L 


L 
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[H7 3 



S3 




NO 



S6 



S7 



b[ix 0s -H P 3 

b Ci x Os + P-HJ J 



I 



ii = ii *• 1 



P = p + i 




(18) 



*#HB¥6-51800 



[HI8] 



S21 

S 



(jjjj tD 



S22 



M 



I 



S25 



S26 

_L_ 




YES 



J0b £-Or 



u b =inint(i+DxCt> of ^.tR^t? 



S27— 
S28 



X 



X 



idx = O ?? 

i : 




ctiH-.bti] ><('- •U) + bti + l]x(i£|£) 



ii - ii + 1 



"Bw 



± 



idx = idx + i 




NO 




S24 



S36 



i=i+1 




[012] 



W(N) 
| 



W(O) 



kL- N 



kL 



(19) 



^na^e-si 800 



[010] 




O 



-A 




V 


m»4 




(20) 
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[01 5] 



121 
4- 



J* 



122 



7 b*v h- 
CRC 



> 



> 



123 



124 

-A 



K = 6 



> 



40fc*<*K 

Z> 



2 
l 

U 
I 

■7" 



224 e'vh 



(21) 
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[016] 




(22) 



#H¥6-51800 



[017] 




m- C)| 1 |2|3|*|5|6|7|8|9|lO|ll|--- glKEt- 
V/UV VV V V V V V V UVUVUVV •■ ■ 



B 



C ft 



m - 

v/uv 



0| 1 | 2 | 3 | A | S |6 ] 7 | 8 | 9 |10 |n | — 

VV V V V V v vuvuvuvv--- 



mi si 



224 h 



151 



152 



L-hV 2 
K=6 

41* 4t 



J> 



153 



CRC 



CRC*£# 



1 K."-yV- 



40 fcV h 



? =7 * 2 H"v h 



154 

-4 



m 

"5" 



